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(54) ELECTRONIC DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic 
device that has an electrode which is jointable at a low 
temperature, and can increase the junction strength of 
the electrode. 

SOLUTION: In a semiconductor device (an electronic 
device) 1, a liquid phase diffusion junction layer 56 is 
interposed on an electrode 110, having liquid phase 
diffusion metal at least on a surface layer to joint a 
metal bump electrode 40. Copper or the like is used as 
the liquid phase diffusion metal. The liquid phase 
diffusion junction layer 56 is made of a first metal layer 
52 for junction, that is combined (liquid phase diffusion) 
with the liquid phase diffusion metal, and a second metal 
for junction that decreases liquid phase diffusion 
temperature. Tin or the like is used as the first metal 
layer 52 for jointing, and bismuth or the like is used as a 
second metal layer 53 for jointing. 
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*a±ttfl»tt? 1 2 ©mss^t v/i,?- 

1 5fcJ;»>»11StlTV*. 50 
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[0 0 4 4] (2)07 t^-r a 0 c, y - FES 1 1 
©«ffi 1 1 0 ©Sffi±£jg 1 ©g^-ffl^SS 5 2 *Jgfi!t 
■TSc ±f2©<fc 3 fc, Ml ©S^ffl^SJl 5 2 £{± S n 

[0 0 4 5] (3) 5l*«*x H8C3%ri3lc, Jll 
©S^ffl^KS 5 2 ±t* 2 ©g£ffl£R« 5 3 $ 
+*. ±EOJ:3K» £2©ft£ffl&MJ15 3fcttB i 

[0 0 4 6] (4) UEi*>f^>?gS (09# 
) 6 0t6^T, inSSaX'r-v?6 I±t7z-T77 

- y 7T»¥*fl*F 2 0 *«ms*rr 5„ ¥%frm? 2 0 
85 5^a$-&T#A>y«®4 o«sntfti 

K£-5„ 0 9tC^ti5{C, talftXf— lCi88& 
#Sftfc¥#{t*?2 0 fc, MXf-y6 1 ±(c*ffR] 
E»*nfcinl!iiDEy-;V6 2i:OMt«ai 1 0£T 

[0047] (5) hi 0KS1"*3t, WfttaEy- 
;u 6 2 1 J: D Stfc 1 0 ©«ffi (0 1 0 tf ±filSiB) *An 

/^F2 1 tm.i o<onmi 1 ofcon*^>r« 

ffi4 0%/MS?^T»E#^>r^>^1-^o COt 

ttSeoJ:3lca2 0ftftflftM5 3K:J:>7fl:«a 
*^Ttfp.n/ctt<iK^^Tmisi 1 o©c u tm 1 © 
m^m^mm 5 2 © s n t *^^r t> , 

mil 1 0 fc4^>y««4 0 2:cDnicffiffiadRft^M 

5 6tf£/fi2tU CO«ffiajR«f^Ji5 6ti:«fcl3*ffil 
1 0 fc^A>y*S4 0 fc©H#*««fro«tt«lc& 

^■«n«o toURx-r— S/6 u in^iPEy-^6 2©^ 
n€n©*u«R8B£iastt, 3 0 -c- 5 0 r ©e^ ©«t 

^*#«LT, 7 OX-ZOO^ieBWcK^tl 
[0 0 4 8] (6) HI lKij*T«fc5fc, ¥»fl*?2 

o©iB5%«B-r4««»aB3o*}i5j«i-5. 

3 0lt WAtfMTSflJffiEJ:!), S* 1 0©^*gp» 
©HP 1 0 H*aLTW^tfSHMt*#r5jRU-i'5 F 

[0 0 4 9] (7) HI 2K^-TJ:afc, ¥»#iS ; f2 
0%^51Lffiaf57.-r-i'7-t-3 1 *®.0Wf5Zt 
t<fc!), *%H^©^ 1 ©Hffi©^tt%S***S» 1 

[0 0 5 0] (8) COft, 4«ftSBl©aSl 0© 
^SS?1 2fc¥ffl#-/Mt«4 liflg*Jn«, 

[0051] c©«ta44^ffi©s i ©nss©^ffit« 

**WHMi©Mt&ffil::43^Ttt, Ml l 0©$ 
tgffigt£/i (Cu) t^l©g^^SS (Sn) 5 2 
£©ffc£i&l* (jSffiffiStjajt) ^^2©g^ffl^M (B 
i) 5 3t«fc9TlfSi:i:A^*S©T, m lot 
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■bZHfrnt 
[0 0 5 2] WWD 

( i ) ±m*%m<Dm i Qfgffie>flg£cft stress 
i tte^T, s« i o ©«® 1 1 o (ca, c ummm 
<D\mmi±mt lt. a u m. a i m n i 

[0 0 5 3] (2) *awosion*<cngs»i:fta¥ 

Sftgg 1 Cfcl^T, m 1 <D&£ffl£JSJl 52C^lfl) 
fi^ffl&Sfctt, SnZtftfitC, PbSKUIn, Xtt 

iik^n-So ^ i ©g^ffl^ntntt, 9 7s 

f%In-3g ; f%Ag, 5 2JM?% I n-4 8J1?% 
Sn, 50. 9lf%In-49. lgf%Sn. 57 
I?%Bi-43S?%Sn, 5 8M?%B i -4 2H 
f%Sn, 5 5®?%B i -4 5M?%P b, 5 5. 5 
S?%Bi-4 4. 5IC?%Pb, 3 3. 3^%B i 
-6 6. 71?%ln, 6 7H : ?%B i -3 3»?% I 
nm<D-7i£&, 80H?% I n-1 5H?%Pb-5 
Sf%Ag, 4 6JM ; ?%B i -3 4H?%S n-2 OH 
?%P b^<0=7E££, 4 9®?%B i -2 \Wrf% I 
n-1 8M?%Pb-l 2W?%Sn*OH7cft4<«r 
g;ft£o Hi 5 2Cttify^A 

(Ga) fc^trCfctfT**, 

[0 0 5 4] ( 3 ) *SH£tf}Hi 1 <3DH«<OJgJSt«*^ 
SftgB 1 Efc^T, £ 2 Og^ffl^S® 5 3 ©Sg 2 © 
&£ffl£«ldf±, B lOfftK, 'J?ft<f:feAg«L<tt 

I ik X«B i, AggLOil nO^ftl^ftiJa^ 

[0 0 5 5] (S 2 ©*E»<o»tR) 2 ©USS 

■3 tf- A >J - F— 1* "J - K#>7V>if (OT, 

fcBL-i LBfc^-5c ) *s«»ffl-r5**»sai 
[0056] vtM&Mnmm m 1 4 e^r * 5 

t, *«HB<D*2OHSS<0}BlBfc«5B L - I L B2RS 

*8ffi-r*¥*#3sii2tt, ««7 ot, s«7 o±© 
if— au— Kta-pv «> > h 2 nfc****? 

2i:, #IW**?2 0*fiai-r5^rw'7-f-3 1 t£ 
«AT«B«tlTV^*. 2 tt, Sfi 

[oo57]»g7otH:» *«wos i ommvmm 

Bf-TSfitfffifflSn, 0J*tf 1 5 0X~3 0 0°C<D 
[0 0 5 8] W£7 0<Dgffi± (0>PTfflSffi) KttU 
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-F7 1 tfHRSttTi^S. COU-F7 ltt, Ha^L 

ftii^, hi (a) t^-ru-KKdi itmmicm 
as i o (*mm? 2 0 > mmd 

CIi|JflP7 OHfcfcLTfctK C©P*ln7 OHCtt'J- 
F 7 1 1 ©-iSff^mffi (V£-A U — F) 7 1 0 t LT 

mmznT^z. cows 7 1 oa, r» 

ftiS** So M£7 0©JiSg|5^}3^TU- 

10 f 7 1 eummmmm? 7 2 k wiwfcgBRSft-cv 
So u-F7 uttfc*ftt-»«ic«ia«nfc«i7 
1 oa«aesitttflin. io«ffla;tt*jBT?*3«ii^ 

KttMAfcf 2 0 nm<Dmmn&l&ZtiT^Z e U-K7 

1 o'W <tttffi7io ©Affile tiwsj&a, c u * 

otSa9**m\ «®7 1 OOiffilJRmaxS 

0. 2 /imWTtateshs cfc^ffs u\, Ji-aasi? 

7 2 tea. y-F7 1 fcHMSKc. mtfCuSM*llffl 

20 [0 0 5 9] »S7 0 tCfc^T, Sffif!ltt'J-F7 1 © 
M7 1 0O««*l»*y;Uif-U^Ml7 4KJ:5 

[0 0 6 0] 2 Ott, *^HI©^ 1 O^SSO 

^3Hc^S*»ft*?2 0t^TfeO, Z<D±W*m 
«7 0O*iBtia*t^t>*fc7xl'X^'Jr>*5£-eT 
•»bS*lT^5. ¥^**?2 0©±®(C«ffiS©>t> 
>f^^.yF (M 2 1 OTHR*tiT^*. 

[0061] *lt, mi 4at>*iai 5fcsr±^t, 

*%B^<?5^ 2 Q£ttQ&SlCftS¥*tt&H 2 CC^T 
30 tt, *^©M 1 ©HSi5COje^lc«5#^gS 1 tie] 

t*-r*'J-F7 1C01S7 1 Ofc, ffiffiffiiC^iS, c 
0«ffitt«^Jllc{k^S-ti-*S 1 ©S£ffl£JI (BJAtf 
Sn) . &tf«fflffi»*JBi:SBi©»^ffl*Jii:0{k^ 

tfe#», ttH7 1 0±©»ffllt»S^Ji5 6t, ffili 

ffisstjg^s 5 6 io4/^7Hi 4 o Mtm*.* m®& 

WOtftm 5 6Rtf3ft/OT p Wi4 0 i:*rttt**T«I 
7 1 Ofc^fJttffZOO^f^^WKZ 1 t© 

JS5 6tt» fltt, «S7 1 0±<DC us S n^SftS 
^l©S^«5 6Ai:, il<oa!l<OSf£«5 6A±<OC 
U6 Sns *5ftSSB2 0jSS^«5 6Bi:lcj:»)«ia« 

[0 0 6 2] ^Mf2 0O^yf^>^7K2 1 
fcft'OTMM 0fc©flBtt^U-lr>«*A/JI5 5*^ft 

uT«aw;tpo«ttwt»*«nTi*^. 01 4t*-r 

± a fc» 2 0 <D'PK < t 

so H3 2ttt«*tfjKU-f 5 KlRttKSIIfflWtffiffl-rs 
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[0063] c©«fc3fc»asns#8i8©82©«Fa 

2 tfi^TS, *99H<0« 1 ©Hffil© 
®ISSK«5^NlftSII 1 fcra*t, «ffi7 1 OUZtit 
«K*ti*«©4^>na4 OfcOlfliOttffttlfcfcJ: 
4&3-?gfi£lg2©8£ffl£g (0M.HTB i) t«tOT 

*D*»5Ck#T?*«OT?, SEA. ttS3<0»J»fi 
#fc^7O0BS^*TtJSCfcff"e#a o 

-dT, S«7 0fctt»l»B*#ffiU\ 0!l*tf3OOTCJU 

¥#tt£B 2 ©fi n a n 33 X h SfflSEt 4 C i: ffT* S. 
[0 0 6 4] [¥#ttSH®«j6£ffi] *fgE© 

1 6Rtf01 7*ffiiLTKI|!«. 

[0 0 6 5] (1) *^©*2©Htt©JBEE«S¥ 

ir««ic*«7o*«Mran, Sffi7o©y-F7 1 
e>«S (tr-AU-K) 7 i o«affi±tc^i©s^ffl 
&mm mz.i£sn) 52, m2n^m^mm eta* 
tfBD 5 3©**veti«iGWMr« 0 

[0 0 6 6] (2)ISffi#>f^^gI (016# 
JR. ) SOCfe^T, ZJDflXr- -76 l±fc7x-fX7 

r t?^***? 2 0 zmwmt 4. 2 0 

Cfi^TB, xyfjyf^-yyz mew-***** 

01 6C^-f£-3£, Jraii^-r- ->"6 nc«B 

Lfi^*nfciNW*?2 0 fcta»*^-5>6 1 ±IC# 

ifcEK«ftfeta»toEv--*6 2 £©Mic»g7 o*ffi 
Bi*&BEBir4 0 c©ftB&#£B(c£^ 

2 0 CQ^Tf F 2 1 ±E^>rW< 0 * 
fl-££#T»£7 0©1&7 1 0tfffiB&£;**l4„ 

[0 0 6 7] (3) HI 7 i 5 IC, ta&AnEv- 
;l/6 2££9ffi£7 0©li7 1 0<DI® (H 1 7 4" J: 

lis®) siwJR-rstfcfeKiinEU ¥#fl*F2o© 

■&y<T4l»f*-v H2 1 tS«7 0<O««7 1 OfcOffl 

5„ C©tt, l930J:5tS20»&]lfflllJi5 3fc 
Jc9{fc3-fiStfTtf£ftfttt?§£:&^T*S7 1 0©C 

u i (D&sm&mm 5 2 © s n 
«tiD, an 7 1 o z&xyTwmA 0 tontms 
mmsm 5 6 # Sfigsn, c ©$ffl&;jffc&£jg 5 6 1 
«t 0^7 1 0 t#^>ymffi4 0 iroiawwiftfro 

;i/ 6 2 ©*■ nfnoftdMBtiUEii. 7 0 r~ 2 0 0 °c 

T, jg£&ft»£« 5 6 tt?c#a£*a**ff * C fcff 

-?$4o 



[0 0 6 8] (4) ¥»{«?2O0±iiiS»«-tS*i 
ffitfB3 2«g*T« (0 1 4#5B 0 ) . «S«fEM3 2 

a, ix-WMftia^ Kfi7o<7)(p*»«-oBB 

□ 7 0H*aLT«*tf8HMt**rt-«#y-<5 F**f 

«« C fc K <fc 0 Jgdt* 5 C fc tfT * 4c 
[0 0 6 9] (5) ¥#fc*?2 0*««UB«-f5* 

©Sia§©«Sl£&4¥a!if*§B2 *^SS-&5 C fctfT? 
10 £4 (01 4«SL ) o 

[0 0 7 0] (6) CO«. ¥j»ttSB2©S«7 0© 

[0 0 7 1] C CD J: 5 4*»SB<DS 2 OUfflOJBIfifcfifi 
«i|m*«B2 0«ifi^rffiK:j3V^TU:, «S7 1 0©$ 
ffl&jffcfeJS (Cu) £Jg 1 ©&£ffl£RB (S n) 5 2 

^ ©teniae (ttffiffiftfiA) ^^2cog^^s (b 

i) 5 3lZ&ijTlf%Ct-tf-V2%<DT\ W710t 
&^>7mffi4 0 fc©H©»£iB£*TtfTffiiB*7n 

20 [0 0 7 2] (S3 ©Hfi£©fl5«Q #fgBJl©!S 3 ©HSfS 
T<fe4„ 

[0 0 7 3] Si 8taWJ:at, *SM8<0IB3O5tJl 
©*»C**¥*tt»«3tt, 27 (*7y-F) 8 0 
At, u0^78 0 A±tC7x'fX7>yy^ST?'7'i7y 

h?nfc¥j»ft*?2 o ^mifl*?2oo!S>fY 

U - K A^«a«K«E«5nft: 'J-F80Bt, ?7 

30 8oa, *«*«?2oatfy-K8 0Bo-fy?— u 

-H««!BI*j±-r««HlgS±Si58 2 t*fl|itT«BSn 

TV^4o 

[0 0 7 4] *aH8©S3©||fiil©«l|li:*^T, ^7 
8 0 Afttf 'J-H 8 0 Bttn-U-F7b-AtHW9 
IzmfcZHT^fc t©^#<*gB3 OSJS7o-b7 

Gfe5:7n-tr70 £ft^T'J-h'7b-ACjW)b^a 

fttu (F e-N i) ^«**Hfflfitffi 

« ffl-rsefc^-p**. tfcx ^78 0 ARtfy-KS 0 

fe * 7 8 0 A ©Sffig tCu^7'V F L ft fe © 

[00 7 5] 2 0 ttftffitt»Sd« 5 6 

4^-B:T^78 0 AK«^«nTV^S 0 iSfflttftflf^B 
5 6 tt, ±E*S5Woa 1 <0*StOJB!lSt«S¥IK*« 

m\tnm^ ^78oa±£dcu 3 sn^sassi 

©S^J15 6At, C(D^1cdM#JB5 6A±<DCub 
so ^|56B±CCu3 Sn*6S«S30ft&156C 
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T«jff£ftT^*„ 01 9t^rJ:5t. 
fl*? 2 0©*78 0 A±^©^7>Mik -r*t)Sj« 
tl&Miiiulcfc^Tti:, *7 8 0A±fc«ffliSfta* 
§ 5 4 A, Si ©g^ffl£HJf 5 2 A, ]R 2 ©&£■$:& 
ff 5 3 A ®*ft*njWG3WBiaSttTi3 5 , ¥*ft*F 
2 0©8M±tC$*Sffi«(£JSJf 5 4 B, HI3©gh&ffl& 
JSB 5 2 B , H 4 ©&1=rffl£JWf 5 3 B <D*h* ftff KS 

*ttg|l3fcfc^T, ttft&ft&M5 4A. 5 4B© 

f-njfnfcji, jSfflffltt^si-pfeswAtfcuibr)** 10 

*fiffl«fcffiJf*-<5ci:tfT?**o Iff 1 ©Sl^ffl&SJi 
5 2 A, H3<0«^ffl^Ji»5 2BO*n j Fntttx * 

fgHji©ig 1 onffio^ffit^s^nftSiB 1 ©m 1 ©& 
&%&mm 5 2 tmmic sn^ ***fgfflttcffijB* 

SutmS, 2 5fc, £ 2 5 3 A, 

sb 4 <D«£ffl#gjf 5 3 b tea, *mE<om 1 ©i^ss© 
EMJlcffiS 1 ©H 2 ©&£ffl£JlB 5 3 fcisi 

CO 0 7 6] mim&9EMti.. mz.l£l 5 flt~200 

roa«e*^T, 1 o#Hip^-r5ctc<fc»), sg2 20 

©S^ffl&JSJi 5 3 AfcJ;-3T{ta»**Ttf Sftfctt 

8 0 A±0ttffittft&jM 5 4 A tig 1 
ffl&JSJf 5 2 A fcfcffcfcStf, m 1 ©«£"» 5 6 A ttff 
EH 2(08^15 6 B 5 CfctfTt, £ 
4 Qtt&ffl&JM 5 3 B (C o Tft^ffifttf Ttf Stlft 
#fgT¥3?ttig?2 0©«®±©f£fflffiifc£Sg5 4 B 

i:3l3©»*ffl4BJi5 2Bi:*ffc*S*, H3©&i§- 

I56C MWclg 2 © jg^Jg 5 6 B©5St> ©-$££)£ 

rscfctfT*, ffifflttMff5 6ttBj*-r«<:2:tf 

Tt*o 30 

[0 0 7 7] *43, fStgffitfcfeJSJi 5 4 A, 5 4 B , % 
1 ©S^ffl#«« 5 2 A , m 2 ©&£ffl£«H 5 3 A, 
H 3 ©&£ffl£KS 5 2 B , £4 ©«£ffl£«Ji 5 3 B 

[0078] *%w<Dm3<Dnm<Dfcmic&z¥-m&m 

■ 3fcfc^T, ¥«*ig?2 0£*78 OA £©!««« 

[0 0 7 9] ^>T r ^>^V^^8 1 fctt, ffftttAu 

[0 0 8 0] #KS±»8 2fcttMAfflft«fl:tt<ox# 
±35 8 2 tt F 5 >7.7 T -t— ;U Fi£ K J; *> JgjSSftTl^ 
[0 0 8 1] C©±5£$fi£$n3*%H.B©!fi3©*fm so 



£«*¥*#gg3 KfcWTtt, *f8H3<D£ 1 ©H5g© 

siucfts^vfl^w i , *ibh©» 2 (Dmmmmic 
&z*&m&2<Dzti?ntmmic. $7 (mm) s 

0 Ai:*ttK8N«Stt5te0¥#fl*?2 0 (->'J3> 

!fl2©&1=fffl£SJf CmifBl) 53AfttfSg4©8 
^•ffl^SJl 5 3 B£«fc 9TW\ ttfcfrOJBDJOHOtte' 
2 ©&£ffi£SS 5 3 A&tffg 4 ©&3fl#JS 
■ 5 3BCJ:»)iM>«5Ci:tf-«*. fot, £78 0 
A±fc¥Sm*F2 Ofcv^h-rSJf^SSEttfV 

>^"©?ss^(5ij^«3 o o icwTo<ffias£iK&r 
\m?&~3mmz&mtLT^rct>\ *fgB.n©sit3©5t 

«0«»C««*»**ll3K:ei/^Ttt«!l*tfa+»0 

*?20t^780Ai: ©H©^ffi«Ja^JS 5 6 OjM 
fi»ttt«nT^*©T, R^*©iSv^j§ttgB3 

[0 0 8 2] 4 ©HSt§©^!£) *%a^©s 4 ©HSfi 

-T5t©T-fe^ Q 
[0 0 8 3] 020 J: 5 fc, *fSH^©|g 4 ©HIS 

¥^{*gB4fi, SS9 0t, i«9 0±OFC^T? 
> h * ftfc****? 7 71 2 0 £ 

0 ©KatcE^?nfc^«?9 2 ±tc^Bs^-;umfis 

4 1 *f»*TV*„ 

[0 0 8 4] Sfi9 0fC&, xjK*->»«I»»R» -b5 

9 0©S®± (H*±Waffi) Ctt'J-HB»9 1#SB 
KStlTV^o COU-KEB19 Itt, HSLftt^, 
12 1 (A) KaVrU-FBai li:ll«tg««^ft 
S*TS«9 0OaiBt»»«tlTV^5o U-KE«9 

1 ©^*t*^?2 0 t©gMSI3^f±*jS9 lOtLTf 
JBSttTV^o C©*ffi9 1 0(1 *f8H^c^5 r« 

Sj , r*iowj xb rg2 0iij o-R*ffiit 

ffJSTSfcO-PSSo U-FBB9 l(4»K9 
■T4»«?LBI<19 3*3SLT^a5iB?9 2t«»fit» 

«snr^s. u-fe«9 i sfctfE^nt-ftftt* 
Bg?nfc^ffi9 1 o tt*«£s»ttfcflin, ao*fiitK 

f , COC uSKBffllAtf 2 0 Mm©d)?T-fBBic$nT 
"J -FEB 9 lO'>4< tfeWi9 l 0©*®te 
CiWJgiaLa, Cu»-3*JM**fTt\ *SS9 1 o©a 
MJRmaxttO. 2 /imWTCS^^tlSCl fctfff 

*u\ ^-a5S?9 2ta. u— FC3S9 i tn*K, 
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[0 0 8 5] ¥m&m? 2 0 14, *$8U1CD£ 1 ©^fii© 

MmLmz^mmm 2 ©tsa©^^*^***? 

2 0 tl^TCMotK Z<D±m*&U9 OcD^ffitC(fijA^> 

S) 2 l#ERSnTV« 0 
[0 0 8 6] ■€■ LT, *^©£4©fStt©}g«K:&S 

^nw*seH4c«^t(4, *3sb©» 1 ©**©««£ 

tfc£fl (WAfcfCu) **fSy-KEtt9 l©«ffi9 

SlO»*I*I (H*tfSn) , & i: 
fg 1 ©S£JB&JHi:©{t£ia«*"Ftfa3£2©»£fl!& 
H (W*ffB i ) tfe^O, «&9 1 0±©i8t 

isffi»a^e 56^, ^ffiScK^s 5 6 ±<Dm^>y 

*ff 4 2 ttffltfctt»£*5 6Rtf»/*>:7W 

S4 2i:*^ft?-a:T*tt9 1 0 2 0 0* 

z/T'tywv F2 1 fc©Mff«KW*^a*«(c»ai 

*0JB«Kff4*»ftaB3i:ra«lfe:, JOKi, «®9 
1 OlOCua Sn^645Sl08^»5 6Ai:, C 

©sgl©&£-jS5 6A±©Cu6 Snsi^54?$2C 

S£S5 6Bi, ;*<ofc:3l2©&£S 5 6B±©Cua 
S n*^£3lg3©&^»5 6 Cfcfc«fc9*J*SftTV 

S = 

[0 0 8 7] 02 lt^f «*I?2 0Ol 

fi9 0'\©'v£>M» % +ftfcS«ffiifctt*13i»fcfe</> 
Ttt, U-KBH9 1©'>£< tfe^S9 1 0±fcSil 
©ttfrfflftM 5 2 A, 31 2 ©g^-ffl^R 5 3 A O^tl 

©&£ffi&SS 5 2 B , H 4 ©&£ffl£gli 5 3BOT 

tt^ftwaaa, cua^tjas^sfT^, «S9 1 0 

©aiKRmaxBO. 2 ji mfiTFfcSSSStlS C 
*£«i©3B 4 ©ig»OJ££CffiS¥«tt& 

■ 4E^T« !g 1 ©S^ffl^SJl 5 2 A, g3©«£ 

ffl^s^s 2 Bo^-n^nics, *%.w<om 1 ©nas© 

JB«K:ffi5^flMt»B l (OW, l ©S^ffl^M^ 5 2 fcra 
5C, £2©&^ffl:£JlJf 5 3 A, HI 4 ©8£ffl:£«Ji 

5 3 bk«» i <Dmm<DBMic&%*mwm 

■ l©£2©S£ffl$B*5 3i:ra«fcB i£-3$S* 

[0 0 8 8] ^ffiSSMa, WAIf 1 5 0t~2 0 0 
ic©iS]*fc:*^T, i o*MBW»1-«c!:tJ:»), Sg2 
©^ffl^SJi 5 3 A lc J: o Tfc^SfitfTtf Sftfctt 

mr-mma 1 o©?gfflffiifc£s ecu) tun vmsm 
&mm 5 2 a tzitsz-z. m i ©s#« 5 e a # mc 

m2©S£S5 6 B©— aK^jWfcCfctfT?*, 314 
OlftMM5 3 Bfc£oT<fc*ittttn r tf5nfctt 



mtm^yynm 4 2 ©MBttR&s tai 3 ©&£ffl& 

KB 5 2 B tfcflAS-S, 3I3©&£-J15 6CMtffC|g 

2 ©&3-J1 5 6 b ©a 5 <oH»*fea-r« ewe*. 

[0 0 8 9] 4*3, 33 1 CSnl^II 5 2 A , 312© 
»&ffl*JWI5 3A, 3f3©&£ffl&KB5 2 B, 314 
©J^ffi&MJ15 3 B©*ft*tt©ttfc©SgBffl£o^ 

Ttt, *^©s i vmncDBmicmz^mftmm 1 

[0 0 9 0] ¥fftI?2 0cD^f^>^7K2 1 
fcfls<>7W4 2fc©Mtt^'J-1r*$r/l/«5 SZfttE 

[0 0 9 1] COJ:5C«!filt*n«*«fflO*4 0«Fa 
K:«S¥«|{*Sll4 tfc^Tft *MHH©^ l ©HSI© 

1 tp^tc *ss9 1 ot^nt 

«RSn«ttOfl^>^Wi4 2 fcOMOSfflatttfcJ: 
£&£jgfi*3l 2 ©&-&ffl#SRtf3f 4 ©&£ffl£« 

ft*3t 2 ©«^ffl^Bft tf SB 4 ©Hf^ffl^JR t J: 5 
£CttfT*€S©T\ ffljfik SWOBUMMttTtf* 
CttfTt5, fct, 3 0 0tJMT©ffiffla^a-feX 

*affl-r*ct*<T#*o »t» *«w©*4©ias© 

»»K«S¥»#«{l4£is^Tli, »«9 0©fl.$S 
?9 2fc*ffl#-;U«« (flAtflkjAUC l 8 ox;) 4 
i «BrtLfc«fc* c©¥ffl#->i/M4 i ©it^j; *> 

9 0 lC*m&m? 2 0 w >9T& cttf-ez 

So 

[0 0 9 2] (« 5 ©HSS©fl5^) *%W©m 5 ©H«i 
©ffi^i, *«ffl©SI 4 ©Hffl©^ffit#^^g^H 
4©t5fflCTT*»), >7V>?7WflKi*gg 
fflU *o*Sf©^#**?^«gftLfc*»ft^->-i 

fe©T*.So 

[0 0 9 3] H2 2t^r«tafc, *SSW©«5©H* 

s«9ot, s«9o±t=?jt 
TuassnftSK©^^? (^awc^-y^) 20 1 

~2 0 4 t*«AT«BS?nT:v^S. *«K©S5©H 
*©»a8fc«**«*^i'a-;U5l4s 4f@©¥«ft^ 
?2 0 1 -2 0 4*SWfcLfcjH*«rcLT^«A\ * 
©SWffl»J4 4fflKI8S«tl-f, HAtf8fl. 1 6<@^ 
©«SA^RISITS5„ ?5tC, ¥f*tj;a-*5B, 
Sffi 9 0 ©«ffit fi»* ftfc^HWB? 9 2 ±©^H4<- 

;L/«H4 1 sfltArvSo 

[0094]3S«90ttt, *%m<DWi 4 ©Hfil©^^ 

4 ©as 9 0 tmm<D$><D*mtz 

[0 0 9 5] ¥m&m?20 1-2 0 4(i»*WCtt* 
Wmnm 1 ©HJS©JB!B71S*«a8©S4 ©Hflfi©}BB 



(11) 
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lttttoajB 0#^y^fK2 1 

mc¥m&m?2 o 2ic&mmm^>7n®4 2 2*v 

2 0 3icitnmm^yymm4 2 3#, 
ft«?2 0 4t(4jeia^>^ta4 2 4#*n?nE 
r«*it^*. mmm^yymmi 2 n±, #utf¥?s 

ft*?2 0 1 £U-1finifcJ:»)1Ba?U£®fiKU £<D 

mmwTwm* 2 1 2 0 1 ossffiftig 

ffiLf;:*S4 2 lAfcLTttfflSft, «ffifflt»£WLfc 
«S4 2 1 BfcLTttfflSnTV*. Si«t, JtjUW 
>7WS4 2 2 0¥iMf2 0 2(0&8mitnS4 2 

2 At LTffiffl^n. *ffiffll(±«S4 2 2 B £ LTffiffl 

snrvio KSffl^>ymffi4 2 3 2 0 

3 (Dmmm\±mM4 2 3 a h tr^s^n, iiiai 

IS 4 2 3BfcLTffiJB2ftTV>5. KH*/<>?«S4 
2 4 ©¥&ftlt?2 0 4 <0%ilfflii«& 4 2 4 A LT 
ffiBSfU Xffi«|U:«S4 2 4 B t LTKR-StlT^ 

Co 0 9 6] cn^sai^vym^ 21-424 
^n^mcfcL *&£#ttfc«tu ^osiafflgfc^s 

iA>^li4 2 1 Oii4 2 1 A, 4 2 1 B, SJl^ 
^>r»«4 2 2<0«i4 2 2 A, 4 2 2 B, JGM'< 
>7°mS4 2 3<£>*1§84 2 3 A, 4 2 3 B, JCi»/<> 
7TIS4 2 4<D«®4 2 4 A, 4 2 4 B O-fft^n©* 
Sitt^ttfiMMia, Cu»o*«ia?5*fTV\ affiffl? 
RmaxiiO. 2 ft m«Tfc:K£3n« C fctfiff S L 

\i\ *m&m?2 o i tfe^xa, mmm^mm4 2 1 

A, SMJ£*$4 2 1 BSfltiTV*©?, 71^7 

« 9 0 ±fc # >7*-r > * c fc *. t ofllio* 

aSf*ifl?2 0 2-2 0 4t^TtR«-e*4, 
[0097] -f-LT, *aWOS5 0HJliOJBIBlC||5 
¥SW*tS^a-;U 5 £43^TI4, *£ffll©as 4 ©Slfig© 
JBJBt«*¥»i*»ll4i:Pat, '>4<tfe*ffiS(c 

*ai9 1 0 1, wmw&m. z.om&wit&mz.'k& 
z&zm 1 <D8&m&* (euAifsn) , 

1 oa*ffl*«i:ofl:*iaS*Ttfsa2<o» 

sm&m (MAtf b i ) tfe^t?, ti9io 

±©#tfgffi&g£JI 5 6 ttffiz., C QttffiSRS^fl 5 
6%^fiE?*T«tt9 1 0 2 0 10lffi4 

2 1 b tcom^nm.m^mmmzmm^nz^o m 

fflJt«Sf^« 5 6 fct, *«W<0S4O^«OJBttK«* 

4 £Mte. fiis», M9io±ocuj 

Sn^P,^SKDg^I56Afc, C©Sl©&^S 
5 6A±c0Cue S ns *&tt«£2 0ft£JI5 6 B 



S3<0»^»5 6C4:tJ:5«fiKSnTV^o 
[0 0 9 8] 2 0 1 ©S«9 O^Ot^f^ 

S&9 1 ©'>ft< hfc*S9 1 0±fcS 1 ©Jg£-ffl£»f 
5 2 A, H2 ©&£ffl:&JS 5 3 A©^n^n*TOfl$fi!c 
StlTfef). ¥Wft*?2 0 l<D*ffi4 2 1 B±tS 3 
5 2 B , $ 4 OSE^ffl^SB 5 3 B 

n^n*w*jB«asnTv^s (02 ) . 

Mitt «9*tf 1 5 0°C~2 0 OlCOfflSKfeVT, 
10 1 0#HimJ»-r5Cfc£±9, 3g2©»£m&JiOT5 3 

acj;-d T{fc£*iSWT 5 nfcttliTMWi 9io<Di 

®ti&£m (Cu) £gl©g£ffi&S;i5 2 A£*{t 
H 1 ©g£if 5 6 AMtffcS 2 <D&£J1 5 6 B 
fctfT*, SB 4 ©SteE&JWi 5 3 
Bti^Tfk^iaS^Tlf BtifcttlfiT?«S4 2 1 BO 
tttBttift&JR (Cu) tSI3©g£ffl£Sjf 5 2 Bt4 
ft£S-&, K 3 ©g^Jf 5 6 C MWclg 2 GOgcaH 5 6 

20 [0 0 9 9] WMC> *mim?20 10tgffi4 2 1 A 

t*mim?2 o 2 ©us 4 2 2 b torn, 

2 0 2 ©mS 4 2 2 A 2 0 3 com® 4 2 3 

B fciDfBk ¥#fl*?2 0 3©fi4 2 3 A fc ^NW*3B 
?2 0 4 0*S4 2 4 B tOBOVl"nfe«ait»»* 

[0 100] C0£5Ettrt?n«:t^aft54>mt 
t*S*«*ti'a— A- 5 lC*V«Tli, 4 © 

nssojg!Hcfli5iNi*sii4i:raat, a®9 1 ot 
30 *nic&m-$nz>*mtem?2 0 1 corns 4 2 1 b to 
m. *mm?2 0 1 ©m«i4 2 1 a 2 0 

2©*«4 2 2 Bfc©HIk *i(*I?2 0 2Oti4 2 
2 A 2 0 3 4 2 3 B fcOBL 

m?2 0 3©mH4 2 3 At¥«ftl?2 0 4©«fii4 
2 4 B i:0IH©«fflffittfc«k3»£i&6*, m2©S^- 
ffl^MRtf S 4 ©S^ffl#S (W Afcf B i ) C J: 0 T 
if, ft43A03R^O|HlOSt^aj**ai2 08E^ffl^JISa 

t, 3 o oTOToeiaa^p-b^afflrsc fc^T 

^a-;l/5(Cfc^Ttt. «S9 0O^»«Hf 9 2t^ffl 
#-;U«f4 lftJBfiKLftat, CO¥B3iP-;U*ffi4 

*«OT. »^9 0(C^#fr*?2 0 1~2 0 4^> 

li^iaS-Cff*«OT, 2 0 1 ~2 o 4to^n 

[oioi] imsiDmffivBm) *^oS6onas 

so 4 t*fSBH©^ 5 O!Sffi<0#fifcff S^W^a-zU 



(12) 



&ffl 2 0 0 1 - 2 7 4 2 0 1 



CO 1 0 2] H2 3KS-rj:5t, *5SH©gS 6 
0«ll8fe:«5^miflEt^a-;l/6tt, S«9 0t, Sfi 
9 0±t F CHf#>f^ >?<**lfc¥*fl*? (¥ 
SW*^7) 2 0fc^«^fc*^*gS4^ 

Kfta^miftt^i-^ett, 2ra<D¥j£#i£B4*« 

■{tLfcWfcttlJILTVStf, ?(D8MftB2flK:IB 

3£ft£EB4©S«9 0O«iStE«?nfc*1.»«?9 2 
fc(i¥H#-;M|S4 1*«M.T^* 0 
[0 10 3] ¥3*&^S^-;l/6©W*£lB4©S« 
9 o 4: 2 0 fc©IHtt*^©tU©IS«©« 
K£ff£^^B4 £R8£ttffiffiffi&£j| 5 6&tf 

tiM$n^¥««SB4 nu^n£M»sg o o 

[0 10 4] f>HJK»S8i9 OOli, 0tf*.ti3mttSB 20 
4 ©SJ£9 0 ^HS5<0*t»-p«di?*lfcS«oaSfc« 
1901, Sfi£*«9 0 2£fl;U WM9 0 1 fc 9 0 
2 fcQmtt£*t?LEJl9 0 3 £J;!)t«[WfcSE«*ftT 

ii9 0K 9 o 2<o^-n j Fno / >a< tta® 

*6©JBIWHBiWC*^T, «£9 0 1 , 9 0 2cQ*ft 

[0 1 0 53 ¥#tt»B4<Dg*£9 0O«i9 1 1 fcif 
BESS* 9 0 O®SiSll0Wf9 0 2 tCffl, [plfflE 
«SS« 9 0 0 ©SMI<D«j$ 9 0 1 4:*#{*SB 4©| » 

®9 ocDftgp*? cm 9 2 co^-n^n©^ mm 
mm-sm 5 e t mm^mmm&m 5 s t a t> 

[0 10 6] C©£5fc^Sft5*^©86<Qft« 
SB4©«*9 0©*ffi9 1 1 i:*n£JS8tett5flH 

Mmm 0 ooti9 0 2 tm *p E asa§s«9 0 

0 <DMM 9 0 1 t *m ftSB 4 9 0 CD^gPfiSg^F 9 

JgM53l4©}g^ffl£S (WfctfB i) fcJOTtf, 4 
*3^O»WOIB(0«^3fijS*S 2 ©&£tf ^gRtfi? 4 
©«£ffi&S£<fc»)iKttSC:fctfT*5o ffioT, 30 

[0107] (m 7 *%BJi<03! 7 ©USE 

*%W<D% 1 OHffic0fgffilC^i,^#{*:gB 

1 fc*^T, ££ 1 0<DWi 1 1 0 £&W?WM4 0 

[oio8] *%m<om 7 <DMM<D&n&. » 



1 OH»0}B!8K:«S¥ilftSK 1 K»>T, ££ 1 0 
±«DU-FE«1 1©'>&< tfeWSl 1 0©« t 

C¥fifl:LfttOTi5*o 02 4K^-r±-5K:, col 

ci i o©as®™t (fafti«^^F^ 

f. ) tt«*«S»E»#>x^>^SEll6 OCDiP^PE 

-;U 6 2 0«Sfttta5H:« jtfcf«iStfc±tf *fro TVS 
CttW£L<. mXUnmi 10«gIffi?Rmax 

[0 10 9] *«W#A'HjtL&«aKIBtfe:J:ntf. fll 
SoaajtSKmaxtfl. 6 |im, !^tBfi£if5fLS<Dg 
£iBfl«M 0 0°C, g£B#Rfltf 1 0©, g£-tafi#5 0 
M P a C*ffTKi3l/^T*ffi|tftS^Mtt«3 p m<DJ? 

0. 2 /im, «ffiltitfflao»«fflS««3 0 0U g£ 
Bf P^tf 1 0 g^Mtf 5 0 M P a O^ffTfcfe^T 

[o 1 1 o] a*, iffii i ooTifttt, mm, m 
m^mcomicn^T^^L, mmi 1 o©sm± 
i ©s^jb&sb 52.^2 (Dfg&m&mm 5 3 © 

Wl^tt'SSl 1 0±E«B1 1 oc/^-yry 

[0 1 1 1] C<Dcfc5(C#fSB£©Sg7©H*D01UC« 
§i^#frgB 1 tiBV^Ttt, ^ffiffiifg^Jl 5 6 ?:«Bg 

[0112] (jg 8 ©Hj&WJgfi) *»flOS 8 OUSE 

1 ^M*«woig 4 <Dnffi<Dmmkm*m&ms 4 , 
*^cd^ 5 vmmmmic&z^mwz ^^-^ 5 , 

*f6Blom 6 QHttQJgSfcftS^VfteS? 6 , 
7 ^HBSOfl5«{C«^^ftgB 1 K 

[0 113] *«RH©S80H*0}g||tt, ^Hft^B 

mic&mumzmLkmm-eso o , aaar bese cusi 

{±1 0 0t~3 0 orofflMEfcfcl^T 1 /im~2 0/i 
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[oii4]02 simftm&mmvmsmtmftm 

r-* (A) li, EaCutBILtlc4fiinOMIVOSn 
(SB 1 <Dft£-ffl#Jl) , 1 /x mOlffl Bi (SB 2 ©ft 

^ffl^R) ©^tvrn«!iu s^tB in±*iRi* 

EffiCufgWE±*Sfe£trt*fctt«-c?±lSL 
ft«fflffi»SE^»©«Mt1ffe4o SE^ffltt 1 0#. ft 
^tafitt 5 0 M P a T?*So tt"R C <Z)*ttl±H— ?*& 
3 Q (B) tt, «*CufBlt±fc4/im<i!>lW© 

5 n, 1 /im©ffi£i¥©B i 0*n^n*JB^L, S^K 

b i ra±%iRi3t^^. ww c uigKi^±^afe^t>^ 

(B) iCirt^T, t 9 -* (A) -r*to-6EffiCuS«t? 
4lS?n/£«ffll£»»^«<0^A , «gS^iBfifefi<, ft£ 

4j«Stlft«[ffltf«**lC*lr>TttlSl3 o oicjkt® 

fflffi^ft^lStfe^Tii^Sft^afi^fl^ C t^T' 

t*. 

[0 115] EI 2 5 tCti. JE3SC u5S«±(C4 ft 

m©^J? © S n , 1 /i m©8IJ? CD B i ©^tt^n^Sic 
U COBlCAu (&/<>^Wi4 ocfiara) % 

-* (a) £LT, mmcumm±\c4 nm<Dmm<Ds 

n, 1 jim©ISJP©B t «D*tl«l*«&«U CfflBi 

t$tt£x-2 (b) fcLT^LTV^5 0 r-2 
(b) tJt^T, x-2 (a) tKb-ZKMC ummt 
A u tT'^^n/cjgffiffi»ft#JlcDS^ft^S*^fS 
<v*HTi<MMHM«#* «fic» 2 

6 0°CWT©ft3-fifi£fc^T, &flffiIfcft£Jl©ft£ 

[oii6] c©i-5fc«fiKsna*58W0S8 0HM 
©Mc&S¥##=gBX«¥«{*^>'^-;W (Hxx 

tfc«k5, «ffll£»*JiOSgU-^X**t<L, ft£ 
[0 1 17] (^(OflSKOHBSflOJBlD *KfH«±S«R 

[0 118] ffilitf, *«WI4, H, 

Ki? ©n»»fi±ic*isfiojB i nrntmrncvk 



[oi i9] set, *«w(± N wm®&&£m#& 

"P*4"fe5 5 (A 1 2 0 3 ) fc&SS* 

[0 12 0] c©i:?tc, «BHttCiiT(iE«LTi> 
T, *^©8ffiftKffltf±K©£^&#im£©3EH 
5o 

[0 12 1] 

[0 12 2] S6fc, *^a. BJSftttSjeStLfl:^ 
20 [o l 2 3] S5ic, *5SStt, «*©»&!M[*fll± 

[0 12 4] «BWoahSf*ffiiMC 

[0125] set. »jfi3Xh*«'>-r5 

30 [HisofB#aiiiB] 

[0 l ] ##SBJ!©3g l ©H«oJB*K:««#-;l/yu y 
F 7 U-f^*8ffl*S fti/->T, (A) tt 

»B»*yf^ > y»©*s«#©«;*Ktfi& ( b ) 
ttiEi*yf^ >^o«sais»fi!)a:*«fiiHT?3& 

5o 

[0 2] *%tW<D% l OHa«JgfflK:««3K-;uyu v 

[03] (a) jis (c) ttfttamKomaimm 
40 ica«*^tt»^*ofeau«i*g?ris>fi5iaT?a6 

[04] ca) rm (o tt*aw<oa i o*sio«« 
c^sffi©?gfflffi;ii(ft^«©^fiScias^^-ris»fffi0 

[0 5] *5eW<0» 1 ©ll«©«!!ltc^5?Sfflffit![ft# 

[06] *%^©IB 1 ©HS(l©^8lt«S^lft:SS© 
XSBfffi0T-*So 

[0 7] H6ttl«*»iflOiBlOiat<0*«lc«5¥ 



(14) 
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[09] H8Ka<*SSra<DSioH*oJB«t««¥ 
[010] H9tiW<*»WOiBl©liai©}B«t«S 

[0 1 1 ] 0 1 o ictc< i onss©»»t« 
[0 1 2] 0 1 1 1«< *«^<oar i <omm<DBmfc& 

3¥#{*SB©IglJ?r®0T£*a 10 
[0 1 3] 0 1 2 fctt< *BU3©ai 1 <0H«O«»fc:« 

[014] *fSfl©S2©Hffi©»»teftS#-;l/4fU 

So 

[01 5] *«l!H0a2 0||JIS0««tffia#-;I/^U 

[0i6] *m<D%2CDnm<oBmizm¥m&$im 

©Ig#fffi0T-&3o 20 
[01 7] 01 6lcffi<*ftW(Dm2<nmM<D&Mfc&; 

[018] 4^Off3 0m0$BlcffS4Hfft!tB 

[019] *^©)R3©Jttt0&g^ft3¥^gB 
©Hg|$©l8»rB0-CfcSo 
[02 0] *^Q34 0fttta«MUcft«¥*Ctt» 

[02 1] *ttnn*(ottvMm£%**m4mm. 
[022] *58iBoa5c»ias<o}BiiK:*4im»»^i; 
[023] *ftt<D&s<rmM<mmK&z¥mfrev 

[02 4] 7 0fS«©«»fc«s#*{^B 



[02 5] 4^Off8(0lQt<lD«gliCff«K4m« 

i~4 *mmm 

5, 6 

1 0, 7 0, 9 0 WS. 

110, 7 10, 9 10, 4 2 1 A, 4 2 1 B, 4 2 2 
A, 4 2 2 B, 4 2 3 A, 4 2 3 B, 4 2 4 A, 424 

b, 901, 902 mm 
11,91 y-KEa 

1 2, 7 2, 9 2 fl-ffi*? 

1 3, 9 3, 9 0 3 jg^?LE» 

2 0, 2 0 1-204 ¥gftJg? 
2 1 ^>tV>?VW K 

4 0 

4 2 M'OTBB 

5 2, 5 2 A ?g 1 ©8£ffl£SJf 
5 3, 5 3 A £2<Dg£ffl#S« 
52B Jg3©S3-M£S* 

5 3B H4©&£ffl£»f 
5 4 A, 54 B ifcfflffiff&jlJi 
5 5 *VJ***frm 
5 6 &ffiffiSt&£Jf 

56A mm&sm 
56B mzm-^m 

5 6C Jg3©g£-Jf 

6 0 sje^v^Vv^B 
6 i Jrasftxx-v f 

6 2 fjamoEy-;\y 

7 1 , 8 0 B U - F 

8 0 A #7 
8 1 

8 2 ttHtfihtf 

421, 42 2, 42 3, 424 ftiHPOTBB 

9 0 0 ^Offi^gS 



(hour) 


&tab-5*«cDJ*Jf 












e 


0 


0 


0 


0 


24 


7 


3 


£J 


tf 


144 


3 


S 


4 


il 



K \ N N f . -A 



fSB3 2 0 0 1 - 2 7 4 2 0 1 



Hi 3] 
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CH2 0] 
* 




(20) 



# ffi 2 0 0 1 - 2 7 4 2 0 1 




(21) 



#W 2 0 0 1 - 2 7 4 2 0 1 
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